AY9944 A-7 promotes meiotic resumption and preimplantation development of prepubertal sheep oocytes maturing in vitro.
Follicular fluid meiosis-activating sterol (FF-MAS), an intermediate in the cholesterol biosynthetic pathway, has been identified as a compound that induces the resumption of meiosis in mammalian oocyte. FF-MAS is converted to testis meiosis-activating sterol by a sterol Δ14-reductase. An inhibitor of Δ14-reductase and Δ7-reductase, AY9944 A-7, causes accumulation of FF-MAS by inhibiting its metabolism. The objective of this study was to determine the effects of AY9944 A-7 supplementation to oocyte maturation media on prepubertal sheep oocyte meiotic resumption and subsequent preimplantation development of embryos. Prepubertal sheep oocytes isolated at the germinal vesicle stage from their follicles were cultured with 0, 10, 20, 30, and 40 μM AY9944 A-7 for 24 hours in media with or without a meiotic inhibitor hypoxanthine (Hx, 4 mM). The resumption of meiosis was assessed by the frequency of germinal vesicle breakdown and the first polar body (PBI) extrusion. After maturation for 24 hours, oocytes with PBI were inseminated in vitro, and the percentages developing to the two-cell stage and blastocyst stage were measured as indicators of early embryonic developmental competence. AY9944 A-7 induced maturation of sheep cumulus-oocyte complexes with optimal concentrations of 10 and 20 μM both in Hx-inhibited meiotic maturation and spontaneous maturation, whereas AY9944 A-7 with any concentrations had no significant effect on that of denuded oocytes and split cumulus-oocyte complexes. Furthermore, maturing oocytes treated with either 10 or 20 μM AY9944 A-7 dramatically increased the percentages of ovine embryos developing to the two-cell stage and blastocyst stage. Higher concentrations of AY9944 A-7, 30 and 40 μM, were detrimental to oocytes and led to their degeneration. The present findings indicated for the first time that AY9944 A-7 was not only able to promote meiotic maturation, both Hx-inhibited and spontaneous, but also enhanced preimplantation developmental competence of prepubertal sheep oocytes maturing in vitro.